Hemopexin-dependent down-regulation of expression of the human transferrin receptor.
To investigate the regulation mechanism of the uptake of iron and heme iron by the cells and intracellular utilization of iron, we examined the interaction between iron uptake from transferrin and hemopexin-mediated uptake of heme by human leukemic U937 cells or HeLa cells. U937 cells exhibited about 40,000 hemopexin receptors/cell with a dissociation constant (Kd) of 1 nM. Heme bound in hemopexin was taken up by U937 cells or HeLa cells in a receptor-mediated manner. Treatment of both species of cells with hemopexin led to a rapid decrease in iron uptake from transferrin in a hemopexin dose-dependent manner, and the decrease seen in case of treatment with hemin was less than that seen with hemopexin. The decrease of iron uptake by hemopexin contributed to a decrease in cell surface transferrin receptors on hemopexin-treated cells. Immunoblot analysis of the transferrin receptors revealed that the cellular level of receptors in U937 cells did not vary during an 8-h incubation with hemopexin although the number of surface receptors as well as iron uptake decreased within the 2-h incubation. After 4 h of incubation of the cells with hemopexin, a decrease of the synthesis of the receptors occurred. Thus, the down-regulation of transferrin receptors by hemopexin can be attributed to at least two mechanisms. One is a rapid redistribution of the surface receptor into the interior of the cells, and the other is a decrease in the biosynthesis of the receptor. 59Fe from the internalized heme rapidly appeared in non-heme iron (ferritin) coincidently with the induction of heme oxygenase. The results suggest that iron released from heme down-regulates the expression of the transferrin receptors and iron uptake.